1. \A digital arithmetic operation circuit comprising: 

V plurality of arithmetic operation blocks for receiving 
a plui^lity of digital input signals and for performing 
dif ferervt arithmetic operations on said received digital input 
signals, \n parallel, to output operation result signals; 

a contitol signal generator *f or receiving a plurality of 
digital inpu\ signals and for generating a control signal 
based on saidNdigital input signals; and 

a selecto^ connected to said plurality of arithmetic 
operation blocks^ and said control signal generator, for 
selecting one of asaid operation result signals, in response 
to said control srgnal, to output said selected operation 
result signal, \ s~\ 

wherein after saici dontrbl signal generator supplies said 
control signal to saidNielector , skid selector outputs said 
selected operation resuk sigAal>4s soon as said selected 
operation result signal isksuppiied to said selector. 

2. A maximum likelihood decider comprising: 

a plurality of arithmetic Noperation blocks for receiving 
a plurality of digital input \ signals and for performing 
maximum likelihood decoding operations on said received 
digital input signals, in paralleA according to a carry save 
system, to output decoded signals; \ 

a control signal generator for receiving a plurality of 
digital input signals and for performing an arithmetic 
operation on said received digital input Nsignals according to 
a carry look ahead system, to generate a control signal 
indicative of a most significant bit of anVoperation result; 
and \ 



a selector, connected to said plurality of arithmetic 
operation \blocks and said control signal generator, for 
selecting <\ie of said decoded signals in response to said 
control signal, to output said selected decoded signal. 
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3. A semiconductor integrated circuit comprising: 

an analog €taualizer filter for receiving an analog signal 

and for adjusting a level of said analog signal to output an 

equalized filtered analog signal; 

an A/D converter, connected to said analog equalizer 

filter, for converting said equalized filtered analog signal 

to a digital signal; 

a digital filteA, connected to said A/D converter, for 

receiving said digital Nsignal and for removing an unnecessary 

digital components frdm said digital signal to output a 

filtered digital signal^ 



a maximum likelihood\de 
filter, for receiving sai 
performing a maximum likel 
received filtered digital s 
signal ; 

a serial-parallel c 



, connected to said digital 
filtered digital signal and for 
lecoding operation on said 
)|\g^n^:ate a serial decoded 



ier , 



lood 



igfeal t< 



onvertei'v connected to said maximum 



likelihood decoder, for converting said serial decoded signal 
to a parallel decoded signal; ani 

a channel characteristic generator, operatively connected 
to said maximum likelihood decoder in a test mode, for 
receiving a test signal supplied firom an external testing 
device and for generating a test version of said filtered 
digital signal from said test signal X wherein in said test 
mode, said maximum likelihood decodeA receives said test 
filtered digital signal and performs \maximum likelihood 
decoding thereon. 
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4. Vrhe semiconductor integrated circuit according to Claim 
3, wherein said external testing device outputs a first clock 
signal X 

whe\ein said semiconductor integrated circuit further 
comprises \ a clock generator, connected to said maximum 
likelihood decoder, said serial-parallel converter and said 
channel characteristic generator, for generating a second 
clock signal having a higher frequency than said first clock 
signal, \ 

wherein sard maximum likelihood decoder, said serial- 
parallel converteA and said channel characteristic generator 
operate in responses to said second clock signal. 

5. The semiconductor integrated circuit according to Claim 
3, wherein said analog &ignai is Vead from a recording medium, 
said test signal is a to\ralAel signal equivalent to a write 
signal to be written V>i\ sAicl recording medium, and said 
channel characteristic ganeurktor includes: 

a parallel-serial converter for converting said parallel 
test signal to a serial signa\; 

a first characteristic generation circuit, connected to 
said parallel-serial converter, fVr generating a first signal 
having a channel characteristic o\ a write circuit for said 
recording medium, from said serial ^ignal ; 

a second characteristic generation circuit, connected to 
said first characteristic generation (Circuit, for generating 
a second signal having a channel characteristic of a read 
circuit for said recording medium, from Syaid first signal; 

a third characteristic generation circuit, connected to 
said second characteristic generation circuity for generating 
a third signal having a channel characteris tic\of said analog 
equalizer filter from said second signal; and \ 




• 

\ 



a fourth characteristic generation circuit,. connected to 
said third characteristic generation circuit, for generating 
a test filtered digital signal having a channel characteristic 
of said digital filter from said third signal. 
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6 . The semiconductor integrated circuit according to Claim 
3, wherein saicK maximum likelihood decoder includes: 

a plurality\of arithmetic operation blocks for receiving 
a plurality of digital input signals including said filtered 
digital signal and\for performing maximum likelihood decoding 
operations on said\^cbsived digital input signals according 
to a carry save system i\t parallel to output serial decoded 
signals; 



V I 

geiNs^r^xion 



a control sigrial\ geii^rprtion circuit for receiving a 
plurality of digital\ ^ipi t signals and for performing an 
arithmetic operation onAeraid received digital input signals 
according to a carry look ahead system, to generate a control 
signal indicative of a mos^ significant bit of an operation 
result; and 

a selector, connected t>o said plurality of arithmetic 
operation blocks and said contVol signal generation circuit, 
for selecting one of said serial decoded signals in response 
to said control signal, to output \said selected serial decoded 
signal to said serial-parallel converter. 
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7. A semiconductor integrated circuVt device comprising: 

an input data holding circuit f orXtemporarily holding an 
input data signal and for outputting \said held input data 
signal in accordance with a system clocks signal ; 

an internal circuit block, connectedVto said input data 
holding circuit, for receiving said input d^:a signal and for 
performing a predetermined data processing operation to output 
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anVoutput data signal in accordance with . said system clock 
sigrtal ; 

\n output data holding circuit, connected to said 
internal circuit block, for temporarily holding said output 
data signal and for outputting said held output data signal 
in accordance with said system clock signal, wherein said 
input data holding circuit and said output data holding 
circuit are\operable in accordance with a scan clock signal 
having a frequency lower than said system clock signal; and 

an external interface circuit connected to said internal 
circuit block, \said input data holding circuit and said output 
data holding circuit and responsive to said scan clock signal, 
for generating a Vest clock signal having a frequency higher 
than that of said\ scan clock signal and equal to or higher 
than that of said system clock signal, 

wherein said &Tfc^rnal interface circuit supplies said 
scan clock signal/and a test data signal to said input data 
holding circuit inl sucA a way that said test data signal, as 
said input data signal, V6 temporarily held and is output in 
accordance with sard sca)Kclo^k signal, supplies said test 
clock signal to said \nternlal circuit block in such a way that 
said test data signal>4_sy processed in accordance with said 
telst clock signal, and supplies said scan clock signal to said 
output data holding circuit iA such a way that a test result 
signal, as an output data sign^., is temporarily held and is 
output in accordance with said scran clock signal. 

8. The semiconductor integrated circuit device according to 
Claim 7, wherein said input data hodding circuit includes a 
selector for receiving a normal date\ signal and a test data 
signal, both included in said input\data signal, and for 
selecting one -of said normal data signalNand test data signal. 



9. ^he semiconductor integrated circuit device according to 
Claimw, wherein each of said input data holding circuit and 
said output data holding circuit includes a first-in-first-out 
(FIFO) \egister. 
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10. A seiAiconductor integrated circuit device comprising: 

an internal circuit block for receiving an analog input 
data signal and for performing a*processing operation on said 
analog input \data signal to output a digital output data 
signal in accordance with a system clock signal; 

an output \data holding circuit, connected to said 
internal circuit l\lock, for temporarily holding said digital 
output data signal and for outputting said held digital output 
data signal in accordance with said system clock signal, 
wherein said output \data holding circuit is operable in 

Ipck signal having a frequency lower 



accordance with a scan 
than said system clock 

an external interfac 
circuit block and said 
responsive to said scan c 
clock signal having a freque 
clock signal and equal to or 



gnal; and 
circuit connected to said internal 
tpijt^-data holding circuit and 
ignal, for generating a test 
higher than that of said scan 
higher than that of said system 
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clock signal, 

wherein said external interlace circuit supplies said 
test clock signal to said internal circuit block in such a way 
that a test data signal, as said analog input data signal, is 
processed in accordance with said tVst clock signal, and 
supplies said scan clock signal to saia output data holding 
circuit in such a way that a test resNilt signal as said 
digital output data signal is temporarily \eld and is output 
in accordance with said scan clock signal- 



11. VThe semiconductor integrated circuit device according to 
ClaimYlO, wherein said output data holding circuit includes 
a f irstVin-f irst-out (FIFO) register. 

12. A semiconductor integrated circuit device comprising: 
an inpVt data holding circuit for temporarily holding a 

digital inpuA data signal and for outputting said held digital 
input data signal in accordance* with a system clock signal, 
said input data\holding circuit being operable in accordance 
with a scan cloak signal having a frequency lower than said 
system clock sigrml; 

an internal q:ircuit block for receiving said digital 
input data signal aand for performing a predetermined data 
processing operatiom on said digital input data signal to 
output an analog outp\t/'da s ka signal; and 

an external interface circuit connected to said internal 
circuit block and sakii :knput data holding circuit and 
responsive to said scan dlok sidnal, for generating a test 
clock signal having a f r^uWby^hlgher than that of scan clock 
signal and equal to or higtaAr than that of said system clock 
signal, \ 

wherein said external interface circuit supplies said 
scan clock signal and a test dVta signal to said input data 
holding circuit in such a way thaat said test data signal, as 
said digital input data signal, Vs temporarily held and is 
output in accordance with said scanVlock signal, and supplies 
said test clock signal to said internal circuit block in such 
a way that said digital input data ^ignal is processed in 
accordance with said test clock signal. 

13. The semiconductor integrated c ircuit\ device according to 
Claim 12, further comprising a selec tor A connected between 




saici input data holding circuit and said internal circuit 
bloc\, for receiving a normal data signal, as said digital 
input\data signal, and a test data signal, as said digital 
input Vata signal, output from said input data holding 
circuit Aand for selecting one of said normal data signal and 
test dataXsignal. 

14. The semiconductor integrated circuit device according to 
Claim 13, wheVein said input data holding circuit includes a 
f irst-in-f irstVout (FIFO) register. 

15. A semiconductor integrated circuit device comprising: 
an input datkj^olding circuit for temporarily holding a 

digital input data \sighal and] for outputting said held input 
data signal in acfcortiaAce with a system clock signal; 

an internal c^rc\i^\^3^ck, connected to said input data 
holding circuit, f o\ reviving said digital input data signal 
and for processing saltfAligital input data signal, to output 
an analog output data sigVal; 

an analog-digital converter, connected to said internal 
circuit block, for receiving said analog output data signal 
and for processing said analog, output data signal, to output 
a digital output data signal i\ accordance with said system 
clock signal; \ 

an output data holding ciVcuit, connected to said 
analog-digital converter, for temporarily holding said digital 
output data signal and for outputting\said held digital output 
data signal in accordance with saicK system clock signal, 
wherein said input data holding circuity and said output data 
holding circuit are operable in accordance with a scan clock 
signal having a frequency lower than said system clock signal; 
and - \ 
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external interface circuit connected to said internal 
circuit > block / said input data holding circuit and said output 
data holding circuit, and responsive to said scan clock 
signal, fory generating a test clock signal having a frequency- 
higher thanNthat of said scan clock signal and equal to or 
higher than that of said system clock signal, 

wherein sa\j_d external interface circuit supplies said 
scan clock signaY and a test d^ta signal to said input data 
holding circuit in\such a way that said test data signal, as 
said digital input Mata signal, is temporarily held and is 
output in accordance with said scan clock signal, 
supplies said test clocflt signal ttai said internal circuit block 
in such a way that saici test data signal is processed in 
accordance with said test click signal, and supplies said scan 
clock signal to said output cflata holding circuit in such a way 
that a test result signal, a\ a diJffr^gj/ output data signal, 
is temporarily held and is output in] accordance with said scan 
clock signal . 
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16. The semiconductor integrated cYrcuit device according to 
Claim 15, wherein both said input oiata holding circuit and 
said output data holding circuit include a first-in- first-out 
(FIFO) register. 



17. A signal processor suitable for processing a user data 

signal, associated with data information read from a recording 
25 medium, and a servo data signal associated with servo 

information read from said recording medium, said signal 

processor comprising: 

A) a user data signal processing circuit foV processing 

said user data signal , said user data signal Xprocessing 
30 circuit includes , 
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\ Al) a first amplifier for amplifying said user data 

signalVto produce an amplified user data signal, and 

\ A2) a first filter, connected to said first 
amplif ier\ for cutting off an unnecessary frequency component 
included ik said amplified user data signal to produce a 
filtered amplified user data signal; and 

B) a ser^o data signal processing circuit for processing 
said servo datay signal, said servo data signal processing 
circuit includes ,\ 

Bl) a sNecond amplifier for amplifying said servo 
data signal to prodtkce an amplified servo data signal, and 

B2) a second f^llte^v connected to said second 
amplifier, for cutting Vf f kn unnecessary frequency component 
included in said amplifsidd servo data signal to produce a 
filtered amplified servo iteta signal. / 

18. The signal processor acSbrdinfr to Claim 17, wherein said 
user data signal has a high Vre^/uency characteristic, said 
first amplifier amplifies said \oteer data signal in such a way 
as to emphasize the high frequemA characteristic of said user 
data signal, said servo data signal has a low frequency 
characteristic, and said second amplifier amplifies said servo 
data signal in such a way as to emphasize the low frequency 
characteristic of said servo data signal. 

19. The signal processor according to Claim 18, wherein said 
first filter cuts off a frequency component higher than the 
high frequency characteristic of said amplified user data 
signal, and said second filter cuts off a frequency component 
higher than said low frequency characteristic of \he amplified 
servo data signal. \ 
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20\ An integrating circuit for acquiring plural pieces of 
position data in order to obtain relative positions between 
tracJte to which servo areas provided on a recording medium 
belong and a drive head moving over said recording medium, 
each sesvo area including a plurality of position areas where 
said position data are respectively recorded, said integrating 
circuit comprising: 

a recttdf ier for rectifying position data signals read 
from said position areas to produce rectified position data 
signals ; 

a voltage-V:urrent converter, connected to said rectifier, 
for producing \ charge currents having current values 
proportional to Voltage levels of said respective rectified 
position data sigr^ls; 

connected to said voltage-current 
ing charging with said charge currents; 
itch\ connejbted between said voltage- 
lain/ capacitor, and operable in 
h of said charge currents to be 
itor when each charge current is 



a main capac 
converter, for perfo 

a main charge 
current converter an 
such a way as to 
supplied to said main 
generated; 

a main discharge 



perms 



aid 



eac 



switch, connected to said main 
capacitor, for permitting Charges , stored in said main 
capacitor, to be discharged after said main capacitor has 
performed a charging operation; 

a plurality of detection capacitors, connected to said 
voltage-current converter, for per f Vrming charging with charge 
voltages respectively associated witK said position areas, in 
cooperation with said main capacitor , ^said charge voltages of 
said detection capacitors respectively indicating said plural 
pieces of position data; 

a plurality of subcharge switches respectively connected 
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betweW said voltage-current converter and said detection 
capacitors and operable in such a way as to permit supply of 
said associated charge currents to said main capacitor when 
said chargfe currents are produced; and 

a plurality of subdischarge switches, respectively 
connected to\ said plurality of subcharge switches , for 
permitting charges stored in said detection capacitors to be 
discharged aften execution of ^charging operations of said 
associated detection capacitors. 

21. A signal processor suitable for processing a user data 
signal associated witn data information read from a plurality 
of data areas provided\on a recording medium and a servo data 



Ld recording 



fervo areas 



at ion read from a plurality 
medium, each of said 
orming a sector, each 
areas where plural 
said servo information are 
here a servo mark included 
, each position data 
position between a track 



recorded, 



signal associated with s^rvo ij 
of servo areas provided o 
data areas and each of sai 
servo area having a plurali 
pieces of position data included 
recorded, and a servo mark 
in said servo information is 
being used to acquire a relati 
including a sector to which an associated servo area belongs 
and a drive head moving over said recording medium, said servo 
mark indicating a start of each sectoA said servo data signal 
including a plurality of position datk signals respectively 
associated with said plural pieces of ^position data and a 
servo mark signal associated with said serv^p mark, said signal 
processor comprising: 

A) a user data signal processing circuit for processing 
said user data signal, said user data signal processing 
circuit including, 

Al)~- a first amplifier for amplifying sa\d user data 



signal to produce an amplified user data signal, and 

\ A2 ) a first filter, connected to said first 

amplifier, for cutting off an unnecessary frequency component 
included in said amplified user data signal to produce a 
filtered Vmplified user data signal; and 

B) a \ervo data signal processing circuit for processing 
said servo oata signal, said servo data signal processing 
circuit inducting, * 

Bl) V second amplifier for amplifying said servo 
data signal to produce an amplified servo data signal, 

B2 ) a >second filter, connected to said second 
amplifier, for cutting off an unnecessary frequency component 
included in said amplified servo data signal to produce a 
filtered amplified servb datai signal , 

B3) a peak dete/ctor, connected to said second 
filter, for detecting a peaJq valueY of sa/id servo mark signal 
included in said servo data ^kgnal to^^g^nerate a peak signal, 
wherein an external device generates strobe signals indicative 
of read timings of said individual position data in accordance 
with said peak signal, \ 

B4) a zero-cross detectot, connected to said second 
filter, for receiving each position^ data signal included in 
said servo data signal and producingNa clock signal, 

B5) a rectifier, connected said second filter, 
for rectifying said position data signals\to produce rectified 
position data signals; \ 

B6) a voltage-current converter , Vonnec ted to said 
rectifier, for producing charge currents having current values 
proportional to voltage levels of said respective rectified 
position data signals; \ 

B7) a main capacitor, connected to said voltage- 
current converter, for performing charging with skd charge 



currents; • 

\ B8) a main charge switch connected between said 

vol tags-current converter and said main capacitor, 

\ B9) a main discharge switch connected to said main 
capacitoA 

BIO) a plurality of detection capacitors, connected 
to said voHage-current converter, for performing charging 
with charge \currents respectively associated with said 
position areak, in cooperation with said main capacitor, 
charge voltages V>f said detection capacitors being equivalent 
to integral values respectively indicating said plural . pieces 
of position data;\ 

Bll) Va T^lurality of subcharge switches 

respectively connected between said voltage-current converter 
and said detection cap>aciAprs, 

B12) \a pYuratfsity ,of subdischarge switches, 
respectively connecVed tto sjai^-detection capacitors, and 

B13) a controV /circuit , connected to said main 
charge switch, said ma±rr\dis charge switch, said subcharge 
switches and said subdischarge switches, and responsive to 
said strobe signals and saVd clock signal, wherein said 
control circuit controls said kain charge switch in response 
to said strobe signals in suchNa way as to permit supply of 
said charge currents to said ma\n capacitor, controls said 
main discharge switch in such a waV as to permit discharging 
of charges stored in said main capacitor after charging of 
said main capacitor has been performed, controls said 
subcharge switches in response to said \trobe signals and said 
clock signal in such a way as to petmit supply of said 
associated charge currents to said detection capacitors 
respectively, and controls said subdischar^te switches in such 
a way as to -permit discharging of charge\ stored in said 
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detection capacitors after execution of charging of said 
detection, capacitors 

22. The signal processor according to Claim 21, wherein said 
detection capacitors are connected in parallel to said main 
capacitor and h\ve capacitances smaller than that of said main 
capacitor. 



23. The signal protest 



according to Claim 21, wherein said 
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control circuit swit 



hes on\said subcharge switches upon each 



reception of said str®be sAgnals,/ in such a way as to permit 
supply of said asso$ia\ed qK^rspe currents to said detection 
capacitors within a Hali\ per|iod of said clock signal, counts 
a charge time of ea^h\ at said detection capacitor in 
accordance with said clokk signal, and switches off an 
associated one of said subcnWrge switches when a count value 
reaches a predetermined value\ 

24. The signal processor according to Claim 23, wherein when 
said count value does not reach sa\d predetermined value due 
to a failure of generation of a clox:k signal by said zero- 
cross detector, said control circuit outputs an abnormal 
signal and switches off an associated Vne of said subcharge 
switches . 




z^^A circuit suitable for canceling an offset voltage of an 
A/D convfe^tgr that converts an analog signal to a digital 
signal, said cir^TTjrfe^omprising: 

a comparator for recelrv^ing said digital signal and for 
comparing a digital value of sal^^digital signal with a 
predetermined offset allowance value to ot*<put a comparison 
result; 
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>an arithmetic operation unit, connected to said 
comparator, for accumulating a predeterminied offset change 
amount \ and outputting an addition result based on said 
comparison result when said digital value differs from said 
predetermined offset allowance values, wherein said addition 
result isvLnitially determined by adding said predetermined 
offset charrae amount and a predetermined initial value; and 

an offset voltage generator* connected to said arithmetic 
operation uniV, for generating an offset cancel voltage in 
order to cancel said offset voltage in accordance with said 
addition result Xnd for supplying said offset cancel voltage 
to said A/D converter. 

26. A signal processor for receiving data information as an 
analog signal and processing said analog signal, comprising: 
an A/D converter four converting said analog signal to a 
digital signal; \ 

an offset cancel odLrcuit, connected to said A/D 
converter, for supplying a vVltage to cancel an offset voltage 
of said A/D converter, said oVfset cancel circuit including, 

a comparator for receiving said digital signal, and 
for comparing a digital value o^f said digital signal with a 
predetermined offset allowance value to output a comparison 
result; \ 

an arithmetic operation u>nit, connected to said 
comparator, for accumulating a predetermined offset change 
amount and for outputting an addition Nresult based on said 
comparison result, when said digital valine differs from said 
predetermined offset allowance value, sard addition result 
being initially determined by adding said predetermined offset 
change amount and a predetermined initial vajSue; and 

an loffset voltage generator, connected to said 



arithmetic operation unit, for generating an offset cancel 
voltage\in order to cancel said offset voltage in accordance 
with saidy addition result and for supplying said offset cancel 
voltage to\said A/D converter. 

27. A signal processor for processing a data information 
signal and aXservo information signal, both read from a 
recording medium, said signal ptocessor comprising: 

a servo information processing circuit for processing 
servo information^ and 

a data information processing circuit, connected to said 
servo information processing circuit, for receiving data 
information as an analoSg signal and for processing said analog 
signal, said data information processing circuit includes, 

A) an A/D converter for receiving said analog 
signal from an input terminal and for converting said analog 
signal to a digital signal, t\ output said digital signal from 
an output terminal; \ 

B) a switch connected to said input terminal of 
said A/D converter; and \ 

C) an offset cancel circVit, connected between said 
input terminal and an output terminal, of said A/D converter, 
for supplying a voltage to cancel an\pffset voltage of said 
A/D converter, said offset cancel circuit includes, 

CI) a control circuit \ connected to said 
switch, for setting said switch off to inhrfoit supply of said 
analog signal to said A/D converter when said servo 
information processing circuit is performing a servo 
information process, \ 

C2) a comparator connected to said Vomparator , 
for receiving said digital signal and comparing \ digital 
value of said digital signal with a predetermined^ of f set 



allowance values, to output a comparison result, 

\ C3) an arithmetic operation unit, connected 

to said comparator, for accumulating a predetermined offset 
change, amount and outputting an addition result based on said 
comparison result, when said digital value differs from said 
predetermined offset allowance values, said addition result 
being initially determined by adding said predetermined offset 
change amount and a predetermined initial value, and 

\ C4) an offset voltage generator connected to 
said arithmetic operation unit, for generating an offset 
cancel voltage Vor canceling said offset voltage in accordance 
with said addition result and supplying said offset cancel 
voltage to said MD converter. 

28. The signal processor according to Claim 27, further 
comprising: \ 

D) an amplifier, connected to said input terminal 
of said A/D converter and said control circuit, for amplifying 
said analog signal and sadd offset cancel voltage by a first 
amplification factor, wheVein said amplifier is capable of 
amplifying said offset \cancel voltage by a second 
amplification factor whick is higher than said first 
amplification factor, \ 

wherein said arithmetic Operation unit has a reduced 
offset change amount inversely ^proportional to an increase 
ratio of said first amplification factor to said second 
amplification factor, and whereinXsaid control circuit is 
connected to said comparator and said arithmetic operation 
unit, and \ 

wherein when said digital value Vies within a range 
defined by said predetermined offset allowance value, said 
control circuit controls said amplifier in\such a way as to 



amplifV said offset cancel voltage by said second 
amplification factor and controls said arithmetic operation 
unit in \such a way as to perform addition based on said 
reduced oMset change amount. 
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29. A circuit suitable for canceling an offset voltage of an 
A/D converter/ said A/D converter samples an analog data 
signal including an analog sifiusoidal signal in order to 
convert said emalog data signal to a digital signal, said 
circuit comprising: 

a sampling \control circuit for controlling said A/D 
converter in sucl\ a manner that first and third sampling 
intervals and second and fourth sampling intervals for said 
analog sinusoidal signal become 180 degrees when said analog 
sinusoidal signal is ^upplied to said A/D converter, whereby 
digital signals having\ first through fourth digital values are 
output from said A/D converter in a sampling order; 

an arithmetic operation unit for receiving one of a set 
of said first and thira digital values and a set of said 
second and fourth digital yalues , and for computing an average 
value thereof to output Staid obtained average value as an 
offset voltage value for satd A/D converter; and 

an offset voltage generator for receiving said offset 
voltage value, for generating an offset cancel voltage to 
cancel said offset voltage, a\nd for supplying said offset 
cancel voltage to said A/D convVrter. 
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30. A signal processor for receiving an analog data signal 
including an analog sinusoidal sign&l recorded on a recording 
medium, and processing said analog\data signal, said signal 
processor compr is ing : 

an A/D converter for convert ing\said analog sinusoidal 
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signal and said analog data signal to digital signals; and 

\an offset cancel circuit, connected to said A/D 
converter, for supplying a voltage to cancel an offset voltage 
of saM A/D converter, said offset cancel circuit includes, 
\ a sampling control circuit for controlling said A/D 
converted in such a manner that first and third sampling 
intervals\and second and fourth sampling intervals for said 
analog sinusoidal signal become* 180 degrees when said analog 
sinusoidal sYgnal is supplied to said A/D converter, whereby 
digital signal^ having first through fourth digital values are 
output from said A/D converter in a sampling order; 

an arithmetic operation unit for receiving one of 
a set of said fi^t and third digital values and a set of said 
second and fourth Vligital values, and for computing an average 
value thereof to output said obtained average value as an 
offset voltage value for said A/D converter; and 

an of f set \ voltage generator for receiving said 
offset voltage value, \or generating an offset cancel voltage 
to cancel said offset voltage, and for supplying said offset 
cancel voltage to said A7D converter. 

31. A signal processor Vor processing a data information 
signal and a servo information signal, both read from a 
recording medium, said signaY processor comprising: 

a servo information processing circuit for processing 
servo information, \ 

a data information processing circuit for receiving data 
information as an analog data Signal including an analog 
sinusoidal signal and for processing said analog data signal, 
said data information processing circuit including, 

A) an A/D converter for receiving said analog data 
signal from an input terminal and for Converting said analog 
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data\signal to a digital signal to output said digital signal 
from cKn output terminal; 

\ B) a switch connected to said input terminal of 
said A/D Converter; and 

an offset cancel circuit, connected between said 
input terminaSL and output terminal of said A/D converter, for 
supplying a voltage to cancel an offset voltage of said A/D 
converter, said^ffset cancel circuit includes, 

Cl\ a sampling control circuit for controlling 
said A/D converter \in such a manner that first and third 
sampling intervals and second and fourth sampling intervals 
for said analog sinusoidal signal become 180 degrees when said 
analog sinusoidal signal^ is supplied to said A/D converter, 
whereby digital signals lroving first through fourth digital 
values are output from said VV/D converter in a sampling order, 

C2) an arithiqetic operation unit for receiving 
one of a set of said first anckthird digital values and a set 
of said second and fourth digital values, and for computing 
an average value thereof to outpu\ said obtained average value 
as an offset voltage value for sai^i A/D converter, and 

C3) an offset voltage generator for receiving 
said offset voltage value, for generating an offset cancel 
voltage to cancel said offset voltage, \nd for supplying said 
offset cancel voltage to said A/D converter. 

32. The signal processor according to Claim 31, wj^erfein data 
information corresponding to said analog sinv^stSxdal signal is 
a preamble pattern. 



33. A method of cancelino.x^n offset voltage of an A/D 
converter for converting analog signal to a digital signal, 
said method cpmprisij*g the steps of: 




detecting said offset voltage of s^id^A/D converter based 
on a digital value of said digit^irsignal ; and 

generating an of f set^s-aficel voltage for canceling said 
offset voltage. 
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35. A method of canceling an offset voltage of an A/D 
verter for converting an analog signal to a digital signal, 
aicK method comprising the stepfe of: 

omparing a digital value of said digital signal with a 
predetermined offset allowance value, to determine an offset 
change amount; 

accumulating said offset change amount when said digital 
value differs from said predetermined offset allowance value, 
stopping said accumulating, to determine an accumulated 
offset changfe amount, when said digital value lies within said 
predetermined^ of f set allowance value, and said offset change 
amount , and 

generating an offset cancel voltage for canceling said 
offset voltage i^i accordance with said accumulated offset 
change amount. 



35. A method of Canceling an offset voltage of an A/D 
converter for sampliita an analog data signal including an 
analog sinusoidal signkl to convert said analog data signal 
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to a digital signal, sa 

using a control 
converter in such a 
intervals and second and 
analog sinusoidal signal 
sinusoidal signal is supplied 
digital signals having first 



method comprising the steps of: 
uit for controlling said A/D 
that firist and third sampling 
k rth sampling intervals for said 
p 180 degrees when said analog 
said A/D converter, whereby 
fourth digital values are 
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output from said A/D converter in a sampling order; 



cORmuting an average value of one of a set of said first 
and third os^aital values and a set of said second and fourth 
digital values\said obtained average value being an offset 
voltage value for^^aid A/D converter; and 

generating an ofrs^et cancel voltage to cancel said offset 
voltage in accordance wrbh said offset voltage value. 

3(5. A semiconductor integrated* circuit device comprising: 

\ an analog filter for removing an unnecessary frequency 
component included in an analog signal to produce a filtered 
analogv signal ; and 

an\A/D converter, connected to said analog filter, for 
performing over-sampling of said filtered analog signal 
according t^ a first frequency signal to convert said filtered 
analog signa\ to a digital signal. 

37. The device ^according to Claim 36, further comprising: 

a first digital filter, connected to said A/D converter, 
for removing an unnecessary frequency component included in 
said digital signal rn/ accordance with said first frequency 
signal to produce a fi^et filtlered digital signal; and 

a digital phase \locked /\opp, connected to said A/D 
converter and said f irs\ doSgitfal filter, for generating said 
first frequency signal and^&ox: supplying said first frequency 
signal to said A/D converter aW said first digital filter. 

38. The device according to Clarto 37, wherein said digital 
phase locked loop generates a second frequency signal lower 
than said first frequency signal, akd said device further 
comprises a first register, connected \p said first digital 
filter and said digital phase locked loopXfor intermittently 
sampling said -first filtered digital signal \n accordance with 



said seaond frequency signal to produce a first thinned 
digital signal . 

39. The device according to Claim 38, wherein said digital 
phase locked\loop includes: 

a voltagA controlled oscillator for generating said first 
frequency signal in response to a voltage signal; and 

a frequency divider for frequency-dividing said first 
frequency signal\to produce said second frequency signal. 

40. The device according to Claim 39, further comprising a 
second digital fiiter, connected to said first sampling 
register and said digital phase locked loop, for removing an 
unnecessary frequency Vomponent included in said first thinned 
digital signal in accordance with said second frequency signal 
to produce a second filtered digital signal. 

41. The device accoridiAgV to Claim 40, wherein said digital 
phase locked loop generatsAa third frequency signal lower 
than said second f requVicy ^i*jnal , and said device further 
comprises a second registeis^Apnnected to said second digital 
filter and said digital phase locked loop, for intermittently 
sampling said second filtered \iigital signal in accordance 
with said third frequency signal\to produce a second thinned 
digital signal. \ 

42. The device according to Claim \l , wherein said digital 
phase locked loop further includes: \ 

a second frequency divider, connected to said first 
frequency divider, for frequency-dividing said second 
frequency signal to produce said third frequency signal. 



43. The \ievice according to Claim 37, wherein said digital 
phase locked loop includes: 

a phase difference detector for comparing a value of said 
first thinned \iigital signal from said first register with a 
reference value Vo detect a phase difference between an actual 
sampling point fot said first filtered digital signal and an 
optimal sampling pVint; and 

an adjusting vmit, connected to said phase difference 
detector, for adjusting said second frequency signal based on 
said phase difference in such a way that said actual sampling 
point substantially matches with said optimal sampling point. 

44. The device according \o Claim 43, wherein said adjusting 
unit adjusts said second f l^equejiG^^signal by performing one 
of insertion of a pulse into\s^Ld first frequency signal and 
deletion of a pulse from saidYffirst frequency signal. 

45. The device according to c\aim y4 3, wherein said phase 
difference detector includes: 

an inclination computing circuit for computing an 
inclination of a wave form of said, first thinned digital 
signal at said actual sampling pointA 

a comparator for comparing a f irstXref erence value with 
a value of said first thinned digital si\nal; 

an estimation circuit, connected t<\ said inclination 
computing circuit and said comparator, fo\ estimating one 
among a plurality of optimal sampling points Vlosest to said 
actual sampling point, based on said computed \nclination, a 
comparison result and a sign associated witlA said first 
thinned digital signal; and \ 

a phase determining circuit, connected to said Estimation 
circuit, for detecting a phase difference between saiW actual 
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sampling point and said estimated optimal sampling point based 
on said estimated optimal sampling point , a value of said 
first thinned\digital signal and a reference value. 

46. The device ^according to Claim 42, wherein said digital 
phase locked loop\ includes : 

a phase difference detector for comparing a value of said 
first thinned digital signal frpm said first register with a 
reference value to detect a phase difference between an actual 
sampling point for said first filtered digital signal and an 
optimal sampling point\ and 

an adjusting unit\ connected to said phase difference 
detector and said first frequency divider, for adjusting said 
second frequency signal bateed on said phase difference in such 
a way that said actual sampling point substantially matches 
with said optimal sampling pbinyt, wherein said adjusting unit 
adjusts said second frequency ^LignaJ by performing one of 
insertion of a pulse into \Vi-d u^^r^t frequency signal and 
deletion of a pulse from saidN^Eirfst frequency signal. 

47. The device according to Claim 46, further comprising a 
control circuit, connected to said phase difference detector 
and said voltage controlled oscillator, for performing 
frequency control of said first frequency signal in accordance 
with said detected phase difference aftter said actual sampling 
point substantially matches with said optimal sampling point. 

48. A method of performing a digYtal signal process 
comprising the steps of: \ 

sampling an analog signal according ti a first frequency 
signal, \ 

converting said analog signal to a digital signal, and 





\ 



performing a digital signal process on said digital 
signal according to a second frequency signal lower than said 
first frequency signal. 

49. The method according to Claim 48, further comprising the 
step of : / V 

removincf anVinnecessary frequency component included in 
said analog \signaJL . J * 

50. The methdd^accotding to Claim 49, wherein said digital 
signal process include^, 

intermittently sampling said digital signal in accordance 
with said second frequency signal to produce a thinned digital 
signal. \ 
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